High-energy photon activation tandem mass spectrometry provides unprecedented insights into the structure of highly sulfated oligosaccharides extracted from macroalgal cell walls.
Extreme ultraviolet photon activation tandem mass spectrometry (MS) at 69 nm (18 eV) was used to characterize mixtures of oligo-porphyrans, a class of highly sulfated oligosaccharides. Porphyrans, hybrid polymers whose structures are far from known, continue to provide a challenge for analytical method development. Activation by 18 eV photons led to a rich fragmentation of the oligo-porphyrans, with many cross-ring and glycosidic cleavages. In contrast to multistage MSn strategies such as activated electron photodetachment dissociation, a single step of irradiation by energetic UV of multiply charged anions led to a complete fragmentation of the oligo-porphyrans. In both ionization modes, the sulfate groups were retained on the backbone, which allowed the pattern of these modifications along the porphyran backbone to be described in unprecedented detail. Many structures released by the enzymatic degradation of the porphyran were completely resolved, including isomers. This work extends the existing knowledge of the structure of porphyrans. In addition, it provides a new demonstration of the potential of activation by high-energy photons for the structural analysis of oligosaccharides, even in unseparated mixtures, with a particular focus on sulfated compounds.